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I. INORGANICS AS NOVEL TOBACCO MATERIALS ADDITIVES 
(Fournier, Howe, Kallianos, Paine, Podraza, Secor, Seeman) 


A. Objective : To develop inorganic materials for novel applications for reduced 
sidestream, for bum-rate modification, enhanced subjectives in cigarettes and for 
required properties in novel smoking materials. 

B. Results and Plans : Two polymorphs of calcium carbonate, calcite (rhombohedral) 
and aragonite (orthorhombic), were identified by x-ray diffraction as the filler in 
wood pulp papers from Wattens and a Winston cigarette. The Wattens paper 
contains approximately 73% aragonite and 27% calcite and the paper from this 
particular Winston cigarette contains approximately 56% aragonite and 44% calcite. 
X-ray diffraction of paper from another Winston cigarette showed the presence of 
only calcite. Full details of these results were reported in memo form. Further 
samples are expected for phase identification. 

Five magnesite-related samples were prepared and submitted 1 for handsheet making; 
1) magnesite, prepared by hydrothcrmally treating hydromagnesite with' potassium 
bicarbonate at 200°C for 48 hours, 2) magnesite, prepared by hydrothermally treating 
nesquehonite at 180°C for 48 hours; 3) 85% magnesite/15% Mg(OH) 2> prepared by 
hydrothermally treating hydromagnesite at 180°C for 48 hours, 4) magnesite/eitelite, 
prepared by hydrothermally treating hydromagnesite with sodium bicarbonate at 
180 9 G for 48 hours, and 5) magnesite/eitelite, prepared by hydrothermally treating 
eitelite at 180°C for 48 hours (the reaction was incomplete). Importantly, these 
preparations were designed to be achieved without C0 2 pressure. 

Smoking results of cigarettes with papers containing 85% hydromagnesite/15% 
Mg(OH) 2 prepared by hydrothcrmally treating hydromagnesite at 200°C for 48 hours, 
were received. A reduction of 61% with a static bum time of 9.2 minutes and a 
reasonable ash was obtained. These results are similar to those of cigarettes with 
papers containing magnesite samples produced using C0 2 over-pressures. Subjective 
evaluations are pending. 

Subjective evaluations of three low sidestream sol-gel derived models have shown 
one model to be a promising candidate. This model was made with a filler mixture 
containing 15% [51% hydromagnesite/49% Mg(OH) 2 ] and 15% CaCO' 3 Multifex 
MM. It showed a 68% visibility reduction and 9.4 min. SBT. Pending additional 
smoking and subjective evaluations, selection of the most promising candidates will 
be made for potential scale-up considerations, 

Smoking results from a cigarette model, the paper of which was derived from the 
aqueous sol-gel route containing 11% [88% hydromagnesite/12% Mg(OH) 2 ) and 19% 
CaC0 3 Multifex MM; showed 78% reduction in sidestream visibility with: a tong 
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SBT. The long SBT was likely influenced by a rather high level of K 2 succinate 
flux, 9.75%. A request is being submitted for a remake of a similar handsheet with a 
lower level of fluxing agent for reevaluation of this filler mixture. 

A composition containing 85% hydromagnesite and 15% magnesium hydroxide 
synthesized via magnesium methyl carbonate exhibited good sidestream smoke 
reduction (58%) and excellent subjective results while only containing a 6% level of 
the magnesium based inorganic filler. A large scale synthesis of one of die most 
promising magnesium methyl carbonate procedures was investigated. When this 
material was reacted with water and 1 equivalent of potassium hydroxide, on 
approximately a 1.5 liter scale, it generated the above mixture of hydromagnesite and 
magnesium hydroxide (85%/15%). When the identical reaction was conducted on a 
4.5 liter scale only hydromagnesite was obtained. Based on this result and our 
previous experience with the "sol-gel" procedures, manipulation of experimental 
procedures will be required for scale-up. 

A considerable part of our current efforts is being devoted to the special papermaking 
challenges presented by sol-gel derived fillers. In these pursuits we have consulted 
with Dr. David Kraske of the University of Maine. An empirical approach is 
planned to circumvent the gelling tendencies of the particles over the forming mat in 
the handsheet mold! In progress are studies to evaluate the effect of filler particle 
size and filler surface charge on filler retention during handsheet making. The 
particle size most likely to be important in this aspect is that of the aggregated or 
flocculated precipitate, as measured by the Malvern Particle Size Analyzer, rather 
than the unit particle size, which is normally measured by SEM, and is smaller than 
the former. 

Particle size measurements have been made on samples derived from mag carbonate 
sol-gel preparations under different precipitation conditions. Preliminary indications 
are that floes of particles precipitated from methanolic sols with either KOH or water 
are smaller than floes precipitated, respectively, from methanolic gels. Precipitates 
from dilute sols form smaller floes than those from more concentrated sols, regardless 
of the nature of the sol, i.e. methanolic or aqueous. Particles prepared by evaporation 
of the solvent from a gel tend to be relatively large and to consist predominantly of 
nesquehonite. 

A new FT-IR technique has been developed which allows the qualitative analysis of 
magnesium hydroxide and hydromagnesite in cigarette papers. In this procedure 
approximately a 0.5 cm x 0.5 cm piece of paper is saturated with mineral oil, placed! 
on a sodium chloride plate, and a FT-IR spectrum is acquired. The region between 
3800 and 3550 cm 1 is expanded to more clearly show the hydroxyl stretching 
frequency for magnesium hydroxide (-3650 cm' 1 ) and hydromagnesite (-3700 cm' 1 ). 
The lower limit of detection of either component in a mixture is -10%. This method! 
was used to confirm the presence of magnesium hydroxide in RJR’s low sidestream 
cigarette paper. 
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Eitelite was synthesized under conditions involving four times more water than usuali 
relative to the magnesium throughput, and it was deteimined that particle size was 
not significantly affected. 

The four "standard" proportions-of calcium oxide to magnesium bicarbonate derived 
from hydromagnesite were repeated, this time with cooling to 10-15°C in an attempt 
to minimize aragonite formatioa The resulting slurries were submitted for handsheet 
making, and sampled for characterization. This work will be extended to higher 
magnesium/calcium ratios by the use of magnesium chloride additions to the 
reactions. 

Analytical results have been obtained on papers which contain a mixture of calcium 
carbonate and magnesium based inorganic fillers. A comparison of two samples 
indicate a greater visible sidestream smoke reduction on the sample which contained 
the synthesized calcium carbonate compared with the sample containing the 
commercial Multifex calcium carbonate. This advantage may result because the 
synthesized calcium carbonate has a rhombohedral morphology while the Multifex 
calcium carbonate has a spherical morphology. 

Two 2 kg samples of hexapotassium phytate were prepared at 13.7% and 17.2% 
concentration. Glass was used throughout the preparations, to avoid organoleptic 
contamination by the plastic vessels previously used. Plastic vessels had been 
normal, since the salt solutions needed to be stored frozen to minimize bacterial 
growth. 

n. MISCELLANEOUS 

(Howe, Paine, Podraza, Secor) 

Pyrolysis studies were completed to establish yields and product distribution, particularly 
from the vanillin/ethylvanillin mixed salt This showed the presence of a true solid 
solution, in which methyl-migration was 3 or 4 times more likely than ethyl-migration. 
Work continues on the preparation of various nicotine metabolites for R. Carchman. The 
final step in the preparation of 5 ’-hydroxycotinine was completed successfully and the 
material delivered! Efforts continue to prepare 5’-hydioxynorcotinine. Suggestions for 
the preparation of this material and the last requested metabolite were documented! in a 
memo to R. Carchman. An HPLC analysis procedure for nicotine in aqueous solution 
was found in the literature and provided to Jim Baggett to be sent to Electrosynthesis, Inc. 

Several aspects of the chemical hygiene plan are currently being addressed. The first 
involves training individuals about safe laboratory procedures. A program has been 
developed by Linda Guinn (Chemical Hygiene Officer) which includes the major safety 
issues. Training at R&D, using this program, will be conducted by the Divisional Safety 
Representative, Linda Guinn or Ken Podraza. The second major aspect involves 
developing a safe laboratory environment This will include issues such as storage of 
chemicals and the use of appropriate safety equipment. Plans to accomplish the second! 
major issue are being developed. 
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